PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 10-153766 
(43)Date of publication of application : 09.06.1998 



(51)Int.CI. G02F 1/1333 

G02F 1/133 

G02F 1/1345 

G09F 9/00 



(21 Application number : 08-312430 (71)Appiicant : OPTREX CORP 

ASAHI GLASS CO LTD 

(22)Date of filing : 22.1 1 .1 996 (72)Inventor : KUWATA TAKESHI 

MOGI HIROYUKI 
NAKAZAWA SATOSHI 
YAMAGUCHI YASUO 



(54) SHIELD STRUCTURE OF LIQUID CRYSTAL DISPLAY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shield the both sides of 
a liquid crystal display module and to effectively 
suppress divergence of a jam radio wave for periphery 
with a simple structure, by providing a shield plate on 
the rear surface of a light transmission plate and 
arranging a substrate between this shield plate and a 
metallic case. 

SOLUTION: A liquid crystal panel 3 is loaded in a 
module main body case constituting an outer frame, and 
the light transmission plate 19 is loaded on the rear 
surface of the liquid crystal panel 3, and a rear cover 21 
is loaded on its rear surface through the shield plate 20. 
The light transmission plate 19 and the shield plate 20 
are loaded on the rear surface of the panel 3 in the 
state opening a bus substrate 4 and a row substrate 6 
to the panel outside, and the bus substrate 4 and row 
substrate 6 are folded back to be overlapped on this 
shield plate 20 (on the rear surface side), and the main 
substrate 1 1 and an interface substrate 8 are loaded on 
it. Thus, the structure arranging the I/F connectors 16, 17 of the bus substrate 4, the row 
substrate 6, the main substrate 1 1 and the interface substrate 8 between the shield plate 20 of 
the rear surface of the light transmission plate 19 and the rear cover 21 is obtained. 
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TRANSLATION TO RELEVANT PORTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a simple matrix liquid 
crystal display (LCD) module capable of simultaneously driving 
a plurality of raster scan lines. In particular, the invention 
relates to a shielding structure for reducing the 
electromagnetic interference of the LCD module. 

[0011] 

[Solution to Solve the Problem] According to the present 
invention, there is accordingly provided a shielding structure 
of a simple matrix STN liquid crystal display (LCD) module, for 
simultaneously driving a plurality of raster scan lines, said 
LCD module comprising a light pipe disposed behind an STN LCD 
panel, a printed circuit board on which a circuit is mounted 
for driving liquid crystal cells, and a metallic case, wherein 
said shielding structure comprises a shielding plate disposed 
behind the light pipe , said printed circuit board being disposed 
between the shielding plate and the aforementioned metallic 
case. 

[0012] The shielding plate and the metallic case serve to 
shield the opposite sides of the printed circuit board including 
a controller circuit as a source of electromagnetic waves. The 
electromagnetic radiation or interference, induced out of the 
printed circuit board, can thus efficiently be reduced with a 
simple structure. 

[Embodiment of the Invention]... 
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[0033] Fig. 2 illustrates an exploded view of an MLA (Multi 
Line Addressing) module according to the present embodiment. 
A light pipe 19 is mounted behind the LCD panel 3. A shielding 
plate 2 0 and a back cover 21 are sequentially mounted on the 
back of the light pipe 19. The light pipe 19 and the shielding 
plate 20 are positioned above the aforementioned bus line boards 
4 and the row board 6, both folded onto the back of the LCD panel 
3, as well as the aforementioned main board 11 and the interface 
board 8, disposed inside the frame, for purpose of a clear 
illustration, in Fig. 2. However, when those components are 
assembled in practice, the light pipe 19 and the shielding plate 
20 are first mounted on the back of the LCD panel 3, keeping 
the bus line boards 4 and the row board 6 wide open out of the 
LCD panel 3 . The bus line boards 4 and the row board 6 are then 
folded onto the back of the shielding plate 20, while the main 
board 11 and the interface board 8 are mounted on the back of 
the shielding plate 20. 

[0034] Accordingly, the bus line boards 4, the row board 6, 
main board 11 as well as the I/F connectors 16, 17 of the 
interface board 8 are located between the shielding plate 20 
behind the light pipe 19 and the back cover 21. 
[0035] Fig. 3 illustrates a cross-sectional view of the MLA 
module in the assembled condition. The LCD panel 3 is mounted 
within a module primary case 25 forming the outer enclosure. 
The light pipe 19 is disposed behind the LCD panel 3. As 
illustrated, the light pipe 19 is designed to have a wedge- 
shaped cross section allowing the flat front surface facing the 
surface of the LCD panel 3 and the inclined back surface facing 
the shielding plate 20. 

[0036] A cold cathode fluorescent tube 26 is disposed at the 
thickest end of the light pipe 19. Folded TCP flexible tapes 
5a serve to locate the respective bus line boards 4 on the back 
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of the shielding plate 20. The respective column drivers 5 
comprise an LSI. The TCP flexible tapes 5a serve to connect 
the column drivers 5 to the electrodes for the individual pixels 
of the LCD panel 3. Folded TCP flexible tapes, not shown, also 
serve to locate the row board 6 (Fig. 1) on the back of the 
shielding plate 20. 

[003 7] The main board 11 is mounted on the back of the light 
pipe 19 near the thinnest end of the light pipe 19 adjacent the 
lower (left side in Fig. 3) bus line board 4. Since the main 
board 11 is located adjacent the thinner portion of the light 
pipe 19 in this manner, the main board 11 can easily be 
incorporated within the module without increasing the thickness 
(1 3 ) of the module. The space behind the light pipe 19 can be 
utilized in an efficient manner. 

[0038] The SUS or metallic back cover 21 is allowed to cover 
over the back of the main board 11, the bus line boards 4 and 
the row board 6 . Ground patterns formed over the main board 
11, the bus line boards 4 and the row board 6 are electrically 
connected to the shielding plate 20 and the back cover 21, as 
described later in detail, so as to establish a shielding 
structure according to the present invention. Folded pieces 
formed on the shielding plate 20 and the shielding terminals 
bonded to the respective boards 4, 6, 11 serve to establish the 
electrical connection between the respective boards 4, 6, 11 
and the shielding plate 20 as well as the back cover 21. 

[0059] 

[Effect of the Invention] As described above, the shielding 
plate and the metallic case serve to shield the opposite sides 
of the printed circuit board including a controller circuit as 
a source of electromagnetic waves in the present invention. 
Accordingly, the present invention provides a small- sized 
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light-weight liquid crystal display module capable of 
efficiently reducing the electromagnetic radiation or 
interference, induced out of the printed circuit board, with 
a simple structure at a lower cost. In addition, the module 
can be assembled in a facilitated manner. 

[0060] A plurality of resilient metallic terminals are 
disposed on ground patterns over the aforementioned boards at 
spaced locations in an appropriate manner. The metallic 
terminals are allowed to resiliently contact the metallic case. 
Ground lines are thus reliably established between the boards 
and the shielding plate with a simple structure in a facilitated 
manner. And also, a plurality of folded pieces are formed out 
of the shielding plate at spaced locations in an appropriate 
manner. The folded pieces are superposed on the aforementioned 
boards so as to establish the electric connections between the 
ground patterns on the boards and the shielding plate. The 
folded pieces are supposed to fixedly position the boards at 
a higher accuracy. The folded pieces also serve to establish 
the electric connection between the shielding plate and the 
ground patterns, so that a further efficient shielding can be 
obtained to reduce the electromagnetic interference. 

[Brief Description of the Drawings] 

[Fig. 2] An exploded view illustrating a module of Fig. 1. 
[Fig. 3] A cross-sectional view of the module illustrated in 
Fig. 1. 
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[00 5 6] fiiJ^H^fl, RB 100kHz, VB 
100kHz, SWT 0. 5sec, ATT lOdB 
T'?T^\ *^7^w««j(i*«l*«tCoa#3ft« (dB 
juV/m) Sr^U ffi(ft{i«jK»*?n-ro r^VCCl 

10 CD*£^cfctU;£, »J£IB5«d s 3m<ZMg£\ 3 0-230 
MH z 0>HiKST*fi4 0 d B/i V/mJ^T* 2 3 0—1 
0 0 OMH z GDJ^a£^tT*fl4 7dB/j 

[00 5 7] Bl 1^60 14(4, 2 0-3 2 0MHz 
coHffi«cM«^»J^*T-fcf3, Hi i*s*J:o<Hi 2*1 

-C*>9. Ell 3^^011 4 (i:-€:ix-ftt**W«ig^* 

20 75*S<t5tr, t£5fc«ig (Bl 1, il 2) T-fl7k¥, S 

t^35s. (Hi 13. Hi 4) T?fi, 

[ 0 0 5 8 ] H 1 5 7lPbH 1 8 fl, 3 0 0— 1 0 00M 
Hzoraiffi»ffl«^9]^3|iS*"efc!?. Hi5:fcJ;i>*Hi 

6 ti^n^M***^ 

KS*-e*>i9, HIl 7*sJ;t>*Hl 8fl^n^ft^%^t»s§ 

*>#a»5J:5K* tS*«3t (HI 5, HI 6) T*fl* 

7*f >S:ffi;LTi*3aK #*W«it (Hi 7, Hi 8) 
Til, »ft«ftJ4^-rttfe«Mile07^>J:>9ia<«i*. 
P>*x, CCO0ijT*(i^lw3 0 0 — 5 0 OMH z (DJS&fft-? 

[0 0 5 9] 

[*«<£>$»*] «JLkIftWL*:«fc 51^. **M«-*3^T 
(1. S»»5SSiKS:*^i-5»JIWlHlK*oS4Ell, 

40 i:Iii:»t5J»*aS<D58»'S:ffliM LTEM 1 (D&m 

[0060] ffiriESS^ffiift^<^— >±(w«»<^ 

ffi^^^->- <t /u h'mb&t&ffiZlttiffir&irm 
50 i^i;i, ^^o^<^tt4tK^T^^Lrs«^^JK^- 
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[006 1] liffiriSmt^TFT-l'y 

{CX v) , A^ff-S^^O-tf* i cMIW:^K$ti 
[0 0 6 2] £fc. S*ROjSfffiS:iai»5>r v^^— ^ 

[0 0 6 3] g5f|ESiJftl I ClfPn^^PjOaiyjff-g- 

TFT-Y ^¥ — 7^^*m^CDm$i%£C0 1/n 
(n : S«) (Dm&mt-tZ^ tKX 9, «j» I Cgi$ P p p 

[El 1 ] *SWO*iMl:i5MLA ; ev J a-;nort 

[m 2 ] mi <D*rz?~—/i'<DfrMmmm 0 

[B3l IHl c^^t v^ — /K0»rffil2 0 

[El 4 ] El l c^^-v^zx— /uco V— /u KlK^sPKElo 

[El 5 ] El 4 <D Ajjfa$5£XJBjjfa<D$KMm o 

[El 6 ] El 4 <£> v— KtK<7>* >^ JtO?g#tSlWiao 

[Ei 7 ] **^^«sstE(csa:a-r 3 ^— ^ kssh^ 




(7) 4#Pl¥l 0-153766 
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Gistna. 

[ei 8 ] ei 7<d^>-/u Fifc+tDjfm&xxfifEmsLm 
m a 

im 9 ] El l (D^a.— /uom -< >S<S^glSp p p^D5 
tfV^-^ffc^Elo 

[El l 0] 0 9^^-f^£«o5Sffifli]^^^ — >KM 
Ho 

[El 1 1 1 «*«5t<7)*^a-yu<z>(SHiK*ffl( ( 2 0 
~3 2 0MH Z ) o*¥^iRJiirftSiK^^v7 0 

10 [El 1 2 ] V£Mffi&(D*:i/ ^~/U(Di&m$i$k®\ ( 2 0 

-3 2omhz) <Dmm^mmm^(D^yy 0 
[eii 3] ^mwffim^i/^-/u<D{&m$imm (2 

0-3 2 0MHz) (DfrW-JjfoMI&WM&yyyo 

[eii 4] ^mmm^<D^^^—/u<Dmm^mm (2 
o~32omhz) <Dmmjy\^mmm^<D^^y 0 

[El 1 5 ] ft-*ffii£<7) ^ —sw lil^Sl ( 3 0 

0~1 0 0 0MHz) <Z>*^;frft«iftB&0^7:7 0 
[El 1 6 ] tt^Wat^^v^a.-zU^iBjajftlScftiJ ( 3 0 
0— 1 0 0 0MHz) C0SBMiaS^(D^7 7 o 
20 [Ell 7] **^«it^*^^-/U(DiiSJH»E*fl!] (3 

00—100 omh z ) <z>*2p*i^iSjft®jK<D^ r ^ y Q 

[Ell 8] *38M«JSo*^ f J L-/U(OSS/aR»ffly (3 

0 0-1 0 0 0MHz) (omfc^iftmt&WBLvifyy* 

1 : MLA^^a-;K 3 : ffii&'^/K 4 : ^*3£ 
ffi. 6 : n tymWL, 8 : >f > * — 7 ^ >f ^S^. 1 1 : 
^-f>S4E* 13 :MLA^yhD-7, 14, 15, 
16, 17, 18: I/F3*^, 19: 3*3tffi, 2 
0 : v"— KJfi. 2 1 : ft*'*— 0 
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I 16 c 
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[Hi 1 ] 

LEVEL. LdBu'v'/ j 

? 0 i 1 1 1 1 1— 



E0 
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2G EC lie 232 2Se 32C 

F'req. [r^:'2 .1 
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[012] 



LEVEL CdBuV/ml 
73 i , . — . 



SB 



58 




SB MB 200 2BB 3cQ 

Freq. CMriz j 



[Hi 3] 

LEVEL CdBuV/mD 

GB r- 1 -— . . ^ 



58 




80 MS 2S0 320 

P req. C MHz 3 
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f*f)B5p 1 0- 1 5 3 7 6 6 
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